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1. htr odu ctio n
Ac c ordingtoge n e raJte m
'
B
``Paddy
”
c uJtiv atio nis refe rred a s w et ho e(u n-husked
stateiskn ow n a spaddy)c u一tiv atio n. 1tr a nks s e c o nda m o ngv a rio u s c r ops a ndc ultiv ated
abo ut 14 5mj)lio nha(1986)globalJy,foJfo wingthe a re a ofwhe atc ultiv atJ
'
o n･ fn Asia,pad dy
isthe m o stimporta ntcrop, a ndric eisthe stap.efo odofalm o sttotalAsia npopulationL C hina
a nd India a retheJe adingprodu c e rs ofrice withtota一of 56% ofw odd ho eproduction and
Japa nra nksinthe8thpla c e･ Japan re c o rdeda striking pr odu ctio n afte rthe w orLdw a (tw o,
a nd u ntilrese ntye a rsitspTDdu ctio n of 632 kg/1 0a(in u n-hu sked hc e)ha s■be e nthe be st
yield inthe w o rld. Clim atologlC a”y, a一lpa rts ofJapa n e s eis一a nds a re s ujtablefo r c ultiv atio n,
tho ugh the c ultiv ated are aha s slig州y cha ngedsin c eMeijiEra(1868-1912)(Hoshika w a,
1 989).ln m anyJapa n e s efa nl 唱Paddyc ulth/ atio n c a nbe c o ndu cted o n一y o n cein aye a r
fr o mMayto Octobe r.
Riceproductio ninJapa nbe a rs ahugeimpo rta n c e since nea rlylO O %ofthelo cal
c o n su mptio nha stobe s upplied with lo c alpr odu ctiondu eto m a rket trends a nd de m a nds･
Japan
l
s v e ry s e n sitiv edc e c o n s u m ers m ake abig m a rketimpactfo r e v e n a slightcha nge
inprodu ctio n･ This situ atio n c r e ate sinte r
･pr efe ctu ralco mpetitio nfo r abette ryie[dof”c eby
the m e a n s ofqu ality, qu a ntity,七m e a nd othe rphe n oEogic alfa ct･
The refo re;pad dy a re a m o nit rlng,yield fo re c a sting, a ndn atu ral dis a stermitigatio n
a retirrcty lnT) O rta nttOPICS n otOnLyfo rC hiba･ but als ofo r othe rpa rts of Japa n･ SateLlite
r e m ote s e n sJng glVe S alo w c o sta ndrelative]ya ccu ratedatas o u rc efo r s u chstudiesI This
study m aEnEy fo c u s on pra ctical ap plicab 己ity of La nds at T Ms ateLlite data with 30m
res o一utio nto mapthepaddyland andpo s sib一e better ways of datainterpr etatio ns1
2. Study a rea a nd data
sele cted study a re a一o c ate sin n o rth e a ste m Bo so pe nin s ula o r within C hiba
prefe ctu re of Japa n(figu re1)･ Ge og一石phic atly,thisis aflat and which isLo c ated clo s eto
- 225 1
C boshi
i .
r
l ■
4
Tokyo
Cliba City
ChibaPr efe ctu r e
㊨
o 20 km
A -
.r
StudyAr e a
Tokyo
一■ ー Chiba
Prefectu re
J
Figu rel･ Location ofthe s tudy area･ Cbiba cityloc ated in the easte nd of Tokyo
m etr opolitan ar ea･
Date Cloud
C OV e r
Us ed in
pre s ent
study
Re c o rded rainfallof Cho shifo r s ev e n
days e ndingim age datein r n m･
6 days 5days ヰdays 3 days 2 days 1 day lrn age
before befo re befo re befor e befo re bero T e date
93.01.29 10 n otu s ed
notu s ed
93.03.18 10 ○ 19.0 6.0
93.04.19 0 ○ 0.5
93.05.2 1 0 ○
93.10.28 10 ○ 0.5
93.1l.29 10 ○ 0.5
Table I. Colle cted La ndsa[T M dat aLl ndr ainfall data r espe ctiv et o ea ch im agedilte ･
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gre aterTokyo urba n ar ea. Du elto this attra cth/ e
'
n 唱rketpote ntiaJ. paddy cuLtivatior=s
c ondu cting atv e ryhighle v e=n study a rea. Cr op cycle ofpaddyin C hiba sta rts■with fie)d
prepa r atio nin May a nde ndsinSepte mbe r- Octobe r with the a rve st. Ov e r70 %of C hiba
paddyra nds c ultiv ate sthe
”Ko sh)
'
hI
'
ka n
'
”
v a riety ofric e. which ishighly pcputa rinJapan.
Applic atio n of satel批e data fo rpaddy ar e a studie sha s m a ny adv a ntage s
a s s o ciated with thege n e raln ℃Hts ofs u ch data, s u ch as nW トteTTPO rala nd n Ⅶ帖- spe ctral
characte rs1 One slgnific antba rn
'
e risla ckofc一o udfre edatatoco v e rtotalgro w t ng pe riodwith
afai川meinte rval(se etable01)･ A”a v ailableT M data ofthe studyarea with le s stha n1 O %
cloudc o v e rin asingleye a r(199 3)w e re c olle ctedtogethe r witha oldcrop m apa nd 1:50,000
モopogr aphi(⊃ m aps.
3. Data a na]ys[s
3.1. Vegetatio n obs e r vatio n by spe ctr a一 data
On e of the nⅦin benefits of e a*h obs e N atio n s atellite sis the peHodica]
m o nito ring(m uJti･tempo ra()c apabilityofv egetatio n.Jnthe e a rEyhisto ryof La nds ats ate”ite s,
m ulti･spe ctr aldataha v ebe e n u s ed to obs erv e v egetatio n char a cteristic s u nde rd汁fere nt
e nvirQ n n Wta)c o nd托io n s(Je n s o n･ 1986)･ 】n re ar'ty･ the spe ctralrespo n s epate rnsfrom
the s e s uぬc e c atego n
'
e s a s w ellas others v ary du eto n atu ralra ndo m v ah tjo ns,
syste m atic s eas o n alc a u s6s, atm o sphedcha z e, etc. Lightref(e ctanc efro mpla ntc a n opLe S
is a nintegrated re spo n s eto v aho u spla nt stru cture s, sムi7ba ckgro u nd, a nd Suda c e
adhe re nts to pla nts
l
v egetativ e a nd reprodu ctiv e ap pendage s(Am eric a nSo ciety of
P hotog. 198 3).
Du eto rapids u rfa c e cha nge s withre spe ct如eto diffe re ntgrv wingstage s of hc e
pla nt;paddy c ultiv atio n re c eiv e s a spet;ia[pla c e a r7Y)ng Othe rp■ra nt c o rr mJnity･ Such
s u rfac e cha nge sin crop cyde 帽 nder adv a ntage s and dis adv a ntage s regardings ateLLite
data ap pli偽tio nin studie s of this field(Pere ra et al., 1 993)･ Spe ctEal charactehsticsin
diffe r entba nd data ofsatelliteim age s m ake 8 a SytOide ntifyvegetatio nwithgre atdetails ･En
the n e arinfr ar edr eg10n Ofthe ete ctro m agn etic spe ctr u m, refle cta n ce ofgr e e n v egetatio nis
c o n siderably high. De ad o r s e n e s c e nt v egetatio n reflects agr e ate r a m 3 unt Of e n e rgy
thro ugho ut the visible spe ctn+ m(0.4 ･ 0･7 u ni). Non- v egetated ra nds, w ate r o r ∞ n c rete
c o m m o nlyha v e similar r eflcta n c e atv吟ibEe andn e a rinfra redw a v el ngths(Ha rris･1987)･
Ba s ed o n s u ch info mtion rT 協 ny V egetatio nindic e sha v ebe e nprodu c edto a n aFyz e
v egetatio nty pe s a nd NoITrEZIL2ed D Wel m C eVegetatio nInde x(N DVl)is widely used in
m a ny studie s･
3. 2. N D V[ im age s
La nds at TM data ofthe study a re a w e r ege ographic aJLy re ctified with 1:50,000
topographic m aps･ The n. with Ba nd 3a nd 4of T M data, N D Vlim age s w er pr odu cedfo r
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Figu re2 A
･ F. Paddy a re am ap produced 丘o m 197 lcrop m ap andcaLculated N D V l irn喝eS(Str etched in t o
fTew class e s).
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aL(im age s ofstudy a re a u singfo=o w lng equ atio n;
T M B 4一 丁M B 3
N DVl =
T M B 4＋ T M B 3
lnthe re s ulted N D VIirrnge s. v alu e s a re t a ngingfro m-1(de s ert, w ater, c o n crete
s urfac es
,
etc･)to ＋1(optim u mgr e e n s u rfa c e)･ For e a syha ndling pu rpo s e s, origjnaJv alu e s
of N D VIw e re c onv erted into 0 - 255, o r8 bit irrnge m ode a nd bothofongln ala nd 8 bit
im age s w e re used to a n alyz ed the N D VIcha r a cte由tic s. Lnfigu re2 A- F, re s ulted N D VI
im age s a repre s e nted fouo w ed by a m a n u a”y pr epa redpad dy are a m ap of C ho shia re a
which w a s c re at d with the be st a v ailable cr op m ap p如tedin 1 971･ This m a n u ally
prepa r edpad dy a re a rr ap c a nbe u s ed a sgr o u nd truth datafo ride ntH
=ic atio nofpad dyin
N D Vl im age s･ Mid- gr ow n s e a s o nirT nge S Of 1 993w e re n ot av ailablefo rthe study. Al-
irr n9e S a r e r elativ ely a w ayfrD mtheinflu e n c e of w ets oilc a u s ed by rainfaLl, which rr ay
giv e s misle adinginfo mtio nfo rpaddy a re aide ntrFic atjo n(s e e rainfa‖dataintable No. 1).
N D Vlim age s ar e sho w lng PO S Siblepaddya r e a s With diffe re ntqu alite s. Co mpa re withthe
old m ap,the r e a retw o or m o rediHe re nt N D V(cla s s e sinpaddy are a of m a nyI m age s.
e･g･;
1
･ Pl(NDV[is 10101)a nd P2(N D VlisO･2)in Ma rch im age(figu re2 B)a nd
2･ P 3(N D Vlis O･03)a nd P 4(N D V=s0.30)in No v. im age(figu r e2 F).
This situation wa sa nalyz edin-detailu 引 ng a S a nVlepfotfro mMa rch, May, a nd
Octobe rN D Vlimages, The sa rrpleplotislocated wRhin apr等-ide ntifiedpaddyla nd(afs o
s e efigu r e2 A)and is sho w ninfigu re3A with a一oc atio n m ap a nd s o m e statistic s. Agr e at
ho n ℃geneity co nditon w asdire ctedin Mayim age,thetirrK)thatfield jsfilledwithw ate r. 1t
ha sthelo weststa nda rd de viatio n v alu e a nd lo w N D VIv alu e s repre se nting w ater. 1n
histograrry; ofthe s e s eJe cted thr e e s anvle plots aJs o sho wtheho rr oge n eity cha ra cte r of
Mayim age a spre s e nted infigure3 B. Ma rch s a rrpEe repre s ents r athe rdistu rbedte xtu re
a nd Octobe rplotsho w s m u chgre e ndu etofr e sh ope nla ndvvithgra s s afte rha rve sting.ln
the s eim age s, simi一a rN D VIv alu e s c a nbefo u nd withothe rvegetatio ntype sto o.
T he slgnific a ntpointwith Mays a mpleisthe a re a stho s e areprepa rEngforpad dy
c uLtiv atio nis cove r edwithw ate rwhich m ak占side ntific atio n m ore easy. But,the r e a rebright
lin efe atu r e s o n w ate rin Mayim age whichshow fo otpaths o r s m a”r o adsthat wiElle adto
m ake s epa rate cLa s s e s withinpad dyLa ndsin adigitala nalysis . Als o s u rfa c e w ate r a re a
m ayhidde ninpad dyla nds, du etoquite simiEa rN D VIv alu es. Bothofthe s eprobLe m s c a n
a v oid by u sing vis u al interpretatio n a nd GIS(Ge ograph ねI lnforTT ntio n Syste n 唱)
techn ology. The m ain atte ntio n ofthepres e ntstudy w a sglVe ntO analyze N D VIvahJ e SOf
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m )lti-te nv o ral王m age s･ Thisisthefirst harpofadetaiLstudy o nC hiba paddy(a nds a nd
r e s ultedpaddy a re a m apIS n otin cluded he r e･ Fu rthe r m o re,itis ve ryI mpo rta nttO C a rryO ut
fieLdin vestigatio n sfo rthe v e rific atio n offin alpaddy a re a m ap.
4. Concluding r e m a rks
Thereis ahigh de n 協 nd fo r m ) nito r a nd n
･
ap paddy a re a sinJapa nto obtain up
to-datefa cts abo utthe crop･ Sudlinfo m
･
atio n c a nbe u s ed fo ryield fo re c a sting, da rT Ⅶge
a s s e s s m e nts･ a nd othe rpla n lng Pu rPO S e S･ SateJlitedata a s so ciatedwith G ISte chn oEogy
w‖glV e aV alu able ap pro a ch fo rthe s ekindofstudie sI As pre se nted inthis study, N D VI
c alc ulatio n s ofm ulti-te mpo r als ate”iteim age s w e re a n alyz edtoide ntifythe paddy a re afo r
m aPPlng Purpo s e.
AJtho ugh itis n e eded to a n alyz e n
'jd-grD W lngtirreirTnge S,
``fa”o w
''
pehod of
pad dyfield im age orMay s e a s o nim agegN e Sbe stinfo r m atio n. Fo rtheprodu ctio n ofm ap
of paddy a re a, vis u al inte rpretatio n rrBthods c a nbe utiliz ed to a v oid dis chrTdn atio n
diffic ultie s ofpaddylandthrough digita[cla s s汀i腿tio n m ∋thods. T his study o nlyde alwith
e xpe rim e ntallevelre s e a rch obje cts, a nd m orefieldche cks als o n e ed fo (the c o mpletio n of
us ablele v elres u比s.
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